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II. Technioues 


Some improvementa have been made to the methoda of undertekinr 
geometric distortion teats on the LANDSAT imagery; 

i) './henever possible, ground control points should be selected from 
1:1CX) 000 scale topographic maps, rather than selected from 
nvailable survey control points. The former will often be cultural 
features, such as roads and airfields, whereas the latter, which 
were used in earlier tests, were rarely located at sites which 
could conveniently be identified on satellite imagery. 

ii ) As the above method of identifying ground control points is 
only usable for area.s for which maps are now available, it is 
useful for distortion testing but not for mapping of nev; areas. 

For the production of maps in such new areas, surveyed control 
points m'^y be needed on the ground. It seems that these should, 
if possible, be specially placed, after the imagery has been 
obtained, i.e. the ground points should be firstly selected from 
the imagerA' and then, secondly, co-ordinated. 

iii) The resolution of the imagery which is magnified from the 70mm 

dinpositives appears to be lower than that which can be obtained 
on imagery' produced directly from computer-compatible tapes. 

That is to say, there is a discernable loss of resolution on 
higher generations of material. The control point identification 
error will be further reduced during tests of geometric distortion 
by using, where possible, imagery of a lower generation number. 

To this end, it is intended that a TV monitor display, which is 
derived directly from a CCT, will be used to identify ground 
control points. Such a system has been developed by the Research 
School of Physical Sciences at the Australian National University 
(as was mentioned in the first Quarterly Report). Some modifications 
have been made to this system to enable the positions of points on 
the image to be read-off using a cursor. As image co-ordinates 
can be obtained (in terms of scan line numbers) distortion tests can 
be undertaken on wliat is virtually only second generation imagery. 

iv) Co-operation with the Australian National University in the use of 
their digital tape-manipulation equipment may eventually enable 
the production of CCT's to vfhich distortion corrections b.ave been 
applied. The CCT's may then be used in the preparation of maps 
from the imagery. 

(v) Aerial photography of some offshore regions (especially the 

Crest Barrier Reef) may assist in the production of cartographic 
deta.il in any areas in v/hich the first generation imager:/ is 
imperfect. 




III. Acconpliphnients 


i) An nrrannement hns been m^do whereby the Hydro^^rraj.hic oervice, 
of the Royal Australian IJavy, will obtain co-ordinates, where 
possible, of control points in the Great Barrier Reef. This 
would enable an attempt to be made at rappinf^ a portion of the 
Reef usin.fj the LANDSAT-2 imagery. Twenty sites v'ere selected 
on the basis of oonc«ipts presented in section II (ii) of this 
report from a L/vNDSAT-2 image (iD number 2213-23?00). The 
positions of these points have been conveyed to the Hydrographic 
Service, v/ho will attempt to relate these points to the mapping 
grid during a survey which is in pro^Tress at tne time of 
preparation of this report. It is intended that the dat'"- will 
be used to prepare maps of this reef area by five different 
methods in an investigation of the various map production 
methods. To this end, a CCT of the same region (i.e. image 
2213-23200) has been requested from SRCS Data Centre. 

ii) In accordance with item II (iii), a geometric accuracy test of 
a LiVHDSAT image is now being undertaken using the T\^ monitor 
display equipment, other tests will follow if this initial 
test is successful. 


IV. Significant Result s 

Two geometric distortion tests of the same scene using 
different ground control identification methods have produced different 
estimates of the magnitude of geometric distortions of the image frame. 
Consequently, the techniques described in Il(i), to improve ground control 
point identification, will be implemented whenever possible. 

A comparison of imagery with hydrographic charts in areas where 
these are available, shows that the imagery displays shoals, and reefs which 
are close to the water surface. This is an extremely useful property of 
the imagery. Such information can be used during the compilation of new maps 
of such regions, in the checking of existing hydrographic charts or for 
navigation warning. It is considered worth pursuing the possibility of 
producing maps from the imagery, as such valuable information can be obtained. 

V. Publications 


Nil 

VI. Problems 


Only very minor problems have been encountered. 

The decision to use imagery of lower generation numbers, (as 
consequence of the lower resolution on the YOmjn die positives ; , as mentioned 
in Section II, will necessitate the use of more complex methods of preparing 
the imagery for use. The production of the imago film diapositive from a 
CCT within the Division of National Happing will not be possible. It is 
emphasized that the 70mm 3rd generation imagery is of satisfactory quality 
for many purposes, including water depth determ.inations, where fine detai.. 
is not necessarily ir.portant. 

The shortage of coverage of the Great barrier Reef (i.e. test 
site no. 2) which is apparently due to persistent cloud coverage, has been 
disappointing. The greater density of oceanic features close to the water 
surface, has proved that this area is more suitable for the investigation 
than the test site no 1. fortunately, it was possible to fina a scene of 
the Great barrier Reef region on which the mp production processes arc to 
be tested. 


VII, piRta Quality nnd Delivery 


Data deapatched and recorded since the last report has been 

as follows; 


Despatch 


Nunibf r of scenes 


Oct 20 16 
Nov 5 28 
Nov 1 0 1 
Nov 1 1 6 
Nov 1 9 6 
Nov 24 4 
Dec 12 6 


The low covera^ of the test site no. 2 as mentioned in the 
previous Quarterly Heport, has continued with the latter despatches of imagery. 

A CCT which has been ordered for use with the mapping of portion 
of the Great Barrier Reef has not yet been received (ordered 19 December) 
so that no comment on this form of imagery can be made at this stage, 

VIII. Recommendations 


Because of the difficulty of finding water areas which appear 
to be suitable for depth determination and oecause of the likelihood that it 
will soon be possible to prepare a map of satisfactory planimetric accu •ac , 
it is proposed that the investigation effort presently being applied to •'■lie 
determination of water depths would be reduced. This effort should be 
transferred to the preparation of geometrically accurate maps by the various 
possible methods. Such maps will display xinderwater features (see Section IV ) 
even though it may not be possible to quote accurate depths. 

IX. Conclusions 


As mentioned in the last report, the image distortions appear 
to be of a magnitude which can be corrected to an extent which is ratisfactory 
for our purposes. If the Hydrographic Service is able to place control in 
the Great Barrier Reef, it should be possible to prepare maps as part of an 
examination of various map production and distortion elimination processes. 
This stage of investigation vfill hinge on the receipt of data from the 
Hydrographic Service, and may be further reported in the thirc ^.uarterly 
Report. There has not been enough progress in the determination of mean 
water depths using the satellite imagery to enable the inclusion of 
bathymetric contours on the early caps. 


I'VTTiOT'' 


L i'AGH w 


